A major fear of both doctor and patient has been that pregnancy in the diabetic may precipitate or aggravate retinopathy and lead to blindness. Because retrospective reports'-3 have been conflictting, a prospective survey was begun in 1967 and has involved 279 patients up to 1978. The course of diabetic eye disease has been studied in relation to pregnancy, and eye ground signs have been evaluated, to see if they might in themselves be sufficient reason for termination of pregnancy. Findings from this study have been analysed and are now presented.
Patients and methods
Patients attending the antenatal clinics at the Royal Women's Hospital, Melbourne, who had latent or clinical diabetes were seen on a regular basis throughout their pregnancies. They were grouped into latent and clinical diabetics according to the recommendations of the World Health Organisation.4 Latent diabetics had either abnormal glucose tolerance tests or frank hyperglycaemia during pregnancy, the latter returning to normal after delivery. The clinical diabetics showed an abnormal response to the glucose tolerance test and symptoms or complications of diabetes.
At each visit, both during pregnancy and after delivery, a full routine ocular examination was made with special note of any retinopathy. Those
Correspondence to Dr Magda Horvat, 32 Gisborne St., East Melbourne, Victoria 3002, Australia. with overt retinopathy at their first visit were reexamined at intervals of 2 to 4 weeks, those with normal ocular fundi 4 to 8 weekly. Mothers were reviewed again in the puerperium and, where possible, 6 monthly thereafter. 107 latent diabetics were followed up through 119 pregnancies and 172 clinical diabetics through 227 pregnancies.
Over the last 3 years of the study all new patients were submitted to routine stereo fluorescein angiography some 6 months after delivery. Earlier patients who were still attending, and as many of the others who could be traced, were similarly examined-in all, a total of 93 patients. When After delivery 5 patients became diabetic. Three of these showed no retinopathy after 3 years. The fourth developed background retinopathy within 4 years.
Clinical Diabetic Group
In this group 215 pregnancies were followed up, all but 3 patients being seen also in the puerperium. A further 12 patients were seen once only and failed to return for any ophthalmic examination after their initial visit.
NORMAL FUNDI
One hundred and twenty-five patients were found to have normal fundi (Table 3) . Seven were seen only once by the ophthalmologist; the other 118 patients were followed up through at least one pregnancy. 123 patients had corrected acuities of 6/6 or better in both eyes at the time of initial examination. The other 2 each had an amblyopic eye. In 1 patient the vision dropped in one eye by 2 lines owing to the development of lens opacities. From among these 125 patients only 1 was observed to develop proliferative retinopathy and then not until some 10 years after the pregnancy. This retinopathy regressed after photocoagulation and the patient has retained 6/6 vision in each eye.
BACKGROUND RETINOPATHY Forty mothers were found to have background retinopathy at initial presentation (Table 4) . They were followed up through 56 pregnancies. Five The reasons for termination of pregnancy were recorded as hypertension (2), nephritis (3), and toxaemia (1). In no patient was proliferative change considered the sole indication for terminating the pregnancy. Hypertension was cited as the reason for termination of the pregnancy in 1 patient with proliferative retinopathy. One patient underwent pituitary ablation during pregnancy, yet gave birth to a normal child., The mortality figures include elective terminations, abortions, stillbirths, and deaths before 1 month of age.
The incidence of retinopathy in our study was 27% (47 of the 172 clinical diabetics who were examined). Beetham' reported a figure of 41%, Janert et al.2 found 34%, and Cassar et al.6 recorded an incidence of 18%. The relationship between fetal and perinatal loss is correlated with eye findings in Table 7 . Again the unfavourable prognosis associated with proliferative retinopathy is evident.
Discussion
A simple classification of retinopathy was deliberately adopted for this survey. An attempt to subdivide the retinopathy groups as was done in the Airlie House classification7 gave no further useful information because too few patients occupied each category. In the report on their survey of juvenile onset diabetes, Safir and Rogers8 made the same point. The 3 principal patterns of change in retinopathy observed in the present series, namely, progression, regression, and waxing and waning with no overall change, coincided with the findings from earlier studies of pregnant diabetics.13 9
The 27% incidence of retinopathy in this prospective study, when compared with the figures of 41% reported by Beetham,1 of 34% by Janert et al.,2 and of 18% by Cassar et al.,6 probably reflects improved diabetic management over the past 3 decades.
Ocular fundal photography and fluorescein angiography proved valuable in objective assessment of any changes, but the investigation was limited by poor co-operation, particularly from the latent diabetic group. This lack of co-operation may have been due to the fact that many of the patients were recent immigrants to Australia who changed address frequently and who could not be traced subsequently. The policy of not performing angiography during pregnancy provides an additional explanation for this low procedure rate.
At the macula angiography added to clinical observation in 2 ways: by delineating areas of capillary closure adjoining the normal avascular macularfoveal zone, and by demonstrating macular-foveal capillaries to a degree not found previously.10 It is important to record that no proliferative retinopathy was seen in the 4 eyes with macular-foveal capillaries, confirming that they are not a variety of intraretinal vascular proliferation.
In 3 of the 10 patients who were followed up through 3 pregnancies, disappearance of retinal microaneurysms was recorded and confirmed angiographically after the first pregnancy. Retinal signs remained stable throughout a subsequent pregnancy, but pathological changes reappeared before or during a still later pregnancy.
In the 1 patient followed up through 4 pregnancies retinopathy was seen during the first and third, but the signs had disappeared within the second and fourth pregnancies. Therefore such events cannot be related to the state of being pregnant but are most probably a reflection of the vicissitudes of diabetic microangiopathy. The lesions of diabetic retinopathy do fluctuate, and not infrequently changes occur in both directions at once, one part of the eye getting better, another part worse.11 Progression or development of retinopathy during pregnancy occurred in 1 patient with proliferative retinopathy and in 11 patients with background retinopathy in our series. White39 found that in her series 11 developed proliferative retinopathy and 63 background retinopathy in 2147 pregnancies. Cassar et al.6 reported 1 patient who developed background retinopathy and 1 proliferative retinopathy during 92 pregnancies.
Our patients were graded on the retinal appearances at their initial visit, so that the data in our Table 7 suggests an unduly high rate of progression of retinopathy when compared with these other series.
Because the risk of progression of retinopathy during pregnancy was previously stated to be high, it had been suggested that diabetic women with any retinopathy should be advised against pregnancy and that proliferative retinopathy was a specific indication for termination."12-14 However, the findings from our study confirm the view that the average course of proliferative retinopathy61' 15-18 is not affected by pregnancy. One of our cases of proliferative retinopathy worsened in pregnancy. Five showed no change. Four background retinopathies converted to proliferative, only 1 during pregnancy. The proliferative retinopathies which progressed did so following pregnancy, 1 as late as 10 years after the delivery.
The use of photocoagulation in patients with proliferative retinopathy advancing during pregnancy has improved their prognosis.6 9 The 6 patients treated during the present study likewise benefited.
The present study found that proliferative retinopathy is associated with more than twice the fetal loss suffered by diabetic mothers with no retinopathy or with background changes. The Close control of diabetes, especially during pregnancy, appropriate ocular therapy to prevent visual loss, and early admission to hospital for elective induction of labor or planned caesarean section2 6 9 15 19 20 now result in a reassuringly high percentage of healthy babies being born to seeing diabetic mothers. These facts, coupled with the general advances in neonatal intensive care, should allow informed, conservative optimism to dominate the 1980s in place of the gloomy prognostications given to earlier generations of diabetic women.
